Introduction
This paper summarises the historical development of Social Accounting Matrices (SAM) related to input-output tables and describes the linkages between SAM and the input-output framework in the European System of National Accounts. After these introductory remarks, an example of a SAM based on input-output analysis is given which might encourage cooperation projects of statisticians working in these two fields.
SAM and input-output framework
At the end of the forties and beginning of the fifties, Richard Stone already proposed a presentation of the results of national accounting not only in T-accounts but also in a matrix format.
1 He called such matrix a Social Accounting Matrix (SAM) and demonstrated that input-output tables could be interpreted as a special case of a SAM: "I propose to use the term input-output table to mean a statement in current money terms of the flow of goods and non-factor services between the operating accounts of the system and between these and all other accounts combined. All other transactions in the system are aggregated and appear as the elements in the final row of the matrix." 2 In the sixties, Richard Stone and his team developed the Cambridge Growth Model. 3 In this context, he also published a first SAM for Great Britain 1960 4 and improved the conceptual framework of such matrix presentation. He especially stressed the importance of using different statistical units (e.g. commodities, establishments, institutional units) in the system for describing the variety of economic activities in a most suitable way. According to this concept, it is necessary to link the different parts of the accounting system by special transition matrices from one statistical unit to another.
5 These considerations were the starting point for the concepts of the System of National Accounts (SNA) 1968. 6 The supply and disposition tables of the input-output framework became an integral part of the national accounting matrix.
In the seventies, the term social accounting matrix changed its meaning. It was now used for a type of national accounting matrix especially describing the interrelationships of income and transfer flows between the different institutional units: "The pattern of these transfers conditions the distribution of income in exactly the same way as the pattern of interindustry transactions conditions the structure of production."
8 Such special emphasis on socio-economic analysis was strongly supported by Richard Stone: "We already have a disaggregation of the productive system in input-output tables and, for a more restricted number of countries, a disaggregation of the financial system in flow-offunds tables. The missing peace is the disaggregation of income and outlay." 9 In the seventies and eighties, these concepts were especially used in developing countries. 10 The promising experiences in these countries encouraged national accountants to propose socio-economic analysis as integral part of the revised concepts of national accounting. 11 This strategy has been successful: SNA 1993 as well as ESA 1995 contain chapters on SAM which show its usefulness and the great variety of its applications. 12 In the next section, the proposals of the international system of national accounts regarding the linkages between input-output and SAM are described in detail.
Great support for implementing the SAM concepts not only in developing but also in developed countries was given by the work done by Steven Keuning and his team at Statistics Netherlands. They presented the concepts and numerical examples of a System of Economic and Social Accounting Matrices and Extensions (SESAME) which comprises a whole family of SAM modules.
13 Table 1 gives an overview on the different parts of the system which is able to describe economic, social and environmental aspects of human activities in an integrated framework. Eurostat together with several European countries is now preparing a handbook on the concepts of SAM especially based on these experiences.
14

Linkages of SAM and input-output in the ESA
In the chapter on the sequence of accounts and balancing items (Chapter 8), the ESA also describes different types of matrix presentation of national accounts data (par. 8.100 -8.155 ). In the introductory remarks, it is mentioned that the input-output table is a well-known example of such a presentation: "The input-output table is a widely 8. Pyatt 1999 , p. 366. 9. Stone 1985 10. See Pyatt, Roe 1977 and Pyatt, Round 1985. 11. Keuning, de Ruijter 1988 , Keuning 1991 , Pyatt 1985 , 1991a and 1991b 12.
Commission of the European Communities et al. 1993 , pp. 461-488, Eurostat 1995 13. See the overview in Keuning 2000 and Timmerman, van de Ven 2000 with further references.
14. Eurostat 2002. used matrix framework to supply detailed and coherently arranged information on the flow of goods and services and on the structure of production costs (par. 8.101)." In the following paragraphs of ESA, it is shown how the full sequence of ESA accounts and balancing items could be presented in a matrix format (8.104 -8.125 and table 8.19) . Each entry in an aggregate matrix can be considered as the grand total of a submatrix which shows detailed information by different types of transactors or other groupings (par. 8.126). A more detailed matrix reveals the economic flows at a mesolevel which allows an analysis of the interrelations between the different groups of economic actors. The SAM is described as a special type of matrix presentation which allows a further elaboration on the interrelations between the social and economic aspects of the system. Some information on the SAM is given in the last part of Chapter 8 of the 8.21 ).
In the introductory paragraphs of the description of the SAM, the close linkages between SAM and input-output tables are stressed: "The supply and use tables opt for a classification of rows and columns which is most suitable to describe the economic processes under consideration, namely the processes of production and use of products. However, those matrices do not incorporate the interrelations between value added and final expenditure. By extending a supply and use table, or an input-output table, to show the entire circular flow of income at a meso-level, one captures an essential feature of a Social Accounting Matrix (SAM) (par. 8.133)."
According to these considerations, the SAM is defined as a presentation of ESAaccounts in a matrix which elaborates on the linkages between a supply and use table and sector accounts (par. 8.134). Special emphasis is laid on the role of people in the economy which implies a further breakdown of the household sector and a disaggregation of the persons employed. In this context, two parts of the use table of the input-output framework are especially disaggregated: the components of net value added, shown in the third quadrant of the table, and the final uses which are presented in the second quadrant. Table 8 .22 of the ESA gives an example of a detailed matrix of net value added. The compensation of employees is subdivided by resident and non-resident employees. Resident employees are further disaggregated by sex, category of occupation and place of residence. Net operating surplus is shown in a breakdown by the (sub) sector of the enterprises to which the establishment belongs, and net mixed income according to the location of the household enterprises (par. 8.153). Employees could further be subdivided by level of schooling, age and type of job contract (full-time/part-time, permanent/temporary) (par. 8.136). It is recommended that labour income is also decomposed into hours worked and average wage rates per hour (par. 8.138).
In the input-output framework, final uses are shown in a breakdown by product group. The SAM concepts recommend a further breakdown of final consumption expenditures by institutional sectors (e.g. types of households). Changes in inventories should be shown in a cross classification by product group and institutional sector, gross fixed capital formation by product group and investing industries. For socio-economic analysis, the proposed breakdown of final consumption expenditures by product group and household (sub) sectors would have higher priority than the disaggregation of capital formation.
Example of a SAM based on input-output analysis (SAMIO)
In this section, an example is given for using extended input-output tables and SAM modules to compile a SAM which is based on results of input-output analysis. This matrix is called SAMIO to stress the linkages between SAM and the I-O framework. The example shall encourage common research and analysis of input-output and SAM specialists. Such cooperation is urgently needed for improving the data base for developing strategies towards sustainable development.
By applying input-output models, the SAMIO gives a very condensed picture of the production and consumption activities of certain groupings of the population. The SAM data on value added and labour inputs by socio-economic group are directly linked with the SAM modules on final uses by socio-economic group. Such linkages of labour and consumption were already proposed by Utz-Peter Reich, Philipp Sonntag and HansWerner Holub twenty-five years ago.
15 They presented a Labour-Consumption Accounting which has several similarities with the approach presented in this section.
The SAMIO concepts allow a new type of operating surplus: Each socio-economic group is not only delivering results of their production activities to themselves or to other persons but also receiving such results from themselves or from others. The balancing items of these flows show for each socio-economic group who is the "net recipient" or "net supplier" of these interrelationships. The total amount of received production values could be treated as a variable of the welfare function of these persons.
Following the concepts of the "magic triangle" of input-output tables, the SAMIO is compiled in time units, in monetary units and in physical term (tons). 16 Differing from traditional concepts, the concepts of SAMIO are derived from considerations on the time use of the population. In this context, the pioneering work of Gary Becker and Graham Pyatt was very stimulating for developing suitable concepts. 17 A broader approach which is also based on welfare considerations was proposed by Gerhard Scherhorn. 18 He also distinguishes welfare caused by goods and services, welfare connected with time use and welfare related to environmental conditions.
Data base for compiling SAMIO
An extended monetary input-output table -similar to the table described in the context of the "magic triangle" -is the starting point for the computation.
19 Table 2 shows this table based on 1990 data for Germany. The main differences refer to the treatment of education services, the concepts of household services and the disaggregation of the private consumption.
Education services (column/row 7) are treated in a more conventional way. The gross output does not become part of fixed capital formation but is treated as government consumption. This concept also implies that the consumption of fixed produced assets 15. Reich et al. 1977 , see also Horz, Reich 1982 and Reich 1986 16. See Stahmer 2000.
17.
See Becker 1965 and Pyatt 1990 . Cf. also Kazemier, Exel 1992. 18. Scherhorn 2002 with further references.
19.
See the detailed information in Stahmer et al. 2002 and Stahmer 2000. does not include the consumption of educational capital. Furthermore it is not necessary to introduce the margin of education as a balancing item.
The treatment of all household services as production activities has not changed.
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According to this concept, consumer durables are investment goods which are depreciated. Differing from the monetary I-0 The column of private consumption is further subdivided by specific socio-economic groups of the population. The example in table 2 only shows a disaggregation by young people (0 -17 years old), adults except aged persons (18 -64 years old) and aged persons (65 years and older). The detailed breakdown of private consumption compiled for Germany 1990 comprises 32 types of households with further subdivisions by the persons living in the households (2 to 5 groups of persons). The basic data only deliver monetary information on the households as a whole. The further breakdown by person could partly be estimated by applying specific weighting procedures and partly by using simplified weighting systems (e.g. equivalent scales). Following this two-stage procedure, the whole population was finally disaggregated by 120 groups of persons. Main emphasis has been laid on the situation of young people in different types of families. These data were compiled in the context of a research project sponsored by the "Deutscher Arbeitskreis für Familienhilfe (German Association for Supporting Families)", Kirchzarten.
As memorandum items, table 2 also shows the direct time inputs of the different activities. In the case of employment (columns 1 -8), the time inputs show the hours at the working place.
For socio-economic analysis, it is preferable to endogenize the consumption of fixed produced assets. Finally, the use of fixed assets has also an intermediate character.
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Investment goods are directly or indirectly inputs for producing private or government consumption goods and services, other investment goods or exports. Input-output models can reveal these linkages between inputs and final uses. As a necessary data base for input-output analysis, the depreciation items of the different industries (branches) are subdivided by the type of investment goods. For modelling purposes, these data are treated as additional intermediate inputs. In accordance with this concept, the primary inputs (third quadrant of the I-O table) will only comprise imports for intermediate uses and net value added. An additional correction has to be made in the second resp. fourth quadrant. The columns of fixed capital formation are reduced by the corresponding items of depreciation showing only net capital formation. Thus, the row sums of total uses of depreciation will become zero. Socio-economic activities are not only based on the use of domestic product but also directly or indirectly linked with imported goods and services. For analyzing the impacts of foreign trade in the countries of origin it is necessary to endogenize not only the consumption of fixed assets but also the intermediate inputs of imports. A thorough analysis of the production activities abroad would only be possible if input-output tables of all important countries delivering import goods would be available. For getting first estimates, it is possible to apply the domestic input structures also for describing foreign production activities. Of course, such assumption neglects the fact that many imported products are not domestically produced. Table 3 also shows an import matrix which is used for input-output analysis in the following sections. It should be mentioned that this import matrix also contains a depreciation matrix for the imported investment goods with corresponding corrections in the columns of fixed capital formation. The data on imports correspond with the figures in table 2, rows 20, 22 and 23. 6 Environmental protection services domestic ally produced assets For linking environmental aspects with the socio-economic data base of I-O tables, material balances are used which give a complete description of all physical inputs and outputs of the different industries (branches). The data used in the context of describing ecological aspects of the SAMIO in section 3.4 are shown in table 4.
In linking physical flows with the monetary data of the extended I-O table, only parts of the material balances are used. Physical flows, which are not further taken into account, are indicated by italic letters. With regard to the product flows, all intermediate domestic products (rows 2 and 17) will be excluded. Remaining product flows are only the imports of intermediate products (row 3), exports of goods (row 19) and the physical flows of investment goods (row 18). In the case of raw materials and residuals, all throughput materials (rows 8 and 20) are excluded. These materials comprise cooling water or soil excavation for structures which are used as raw materials and which are given back to the nature as residuals without any further economic treatment. Furthermore, residuals which are still treated or re-used for economic purposes (rows 5 and 21), are excluded. The remaining residuals (rows 23 to 28) which are linked with socio-economic data in the model described in section 3.4, are stored in controlled landfills (like waste) or are disposed back into the nature (e.g. air pollution or treated waste water). In the case of natural resources, only those are taken into account in socioeconomic modelling which are used as inputs of economic activities (rows 9 to 14).
SAMIO in time units
The social accounting matrix based on input-output analysis (SAMIO) focusses on the activities of the population disaggregated by socio-demographic or socio-economic groups of persons. A very simple disaggregation of the population is used as example in this chapter: The persons are only subdivided according to their age. The chosen three groupings of the population are young people (0 to 17 years old), adults except seniors (18 to 64 years old) and aged persons (65 years and older). In Germany 1990, 11.6 million persons belonged to the young people, 42.0 to the adults except seniors and 9.7 to the aged people. Other possible classifications could be types of households, education levels or sex. Starting point for constructing a SAMIO is the total amount of hours available in one year to the different groups of population. It is easy to compile these data because the yearly time budget is fixed (8 760 hours per person, in leap years 8 736 hours). In row 14 and columns 1 to 3 of table 5, the available time of the three groups of population is recorded. These figures could be interpreted as the total supply of time.
The use of the time budget of the age groups is shown in the first three rows of table 5. Three different types of time use are distinguished:
• personal activities which are undertaken for own purposes only (columns 1 to 3),
• unpaid household production activities done not only for own purposes but also for other members of the same household or for members of other households (columns 4 to 6) and
• paid employment activities which aim at producing marketed or non-marketed products.
The figures of the first two mentioned categories were estimated using the data of the time budget survey 1991/92. In the case of employment, the totals are also recorded in the time budget survey. The disaggregation of hours worked according to the different types of final uses and the age groups can only be made by input-output analysis. The directly and indirectly necessary labour hours of the different socio-economic groups of the population to produce the different types of final uses can be estimated by the following equations:
(1) 
Adom coefficient matrix of (monetary) intermediate inputs of domestic products related to (monetary) gross output by product group and branch
Ddom coefficient matrix of (monetary) consumption of fixed produced assets (domestic production) related to (monetary) gross output by investment good and branch Ydom matrix of (monetary) final uses of domestic products by product group and category of final uses
22.
The time inputs of private activities are not taken into account. The row vector contains zeros for these branches. It has to be mentioned that the labour hours necessary to produce investment goods are shown in table 5 for net investment only. Labour hours directly and indirectly necessary for reproducing depreciated investment goods are associated with the other final uses (private consumption, government consumption, exports).
The breakdown of labour hours by age group and branch is part of a SAM module describing the paid working hours disaggregated according to different sociodemographic and socio-economic criteria (see the module time accounts (TA) in table 1). In the case of the chosen age groups, it was only necessary to distribute a few labour hours of young and aged persons among the different branches because their participation in paid employment is low. Table 5 reveals the expected result that most of the hours spent for paid employment are associated with persons aged from 18 to 65 years.
The first three columns of table 5 show the beneficiaries of the time spent. The three age groups of the population receive
• hours of personal activities from themselves (rows 1 to 3),
• hours of household production from themselves, from other members of the same household or from members of other households (rows 4 and 5) and
• hours of paid employment activities as far as they consume products which are directly or indirectly produced by these labour hours.
The distribution among the beneficiaries of the hours of household production activities could partly be compiled by the results of specific questions of the time budget survey. In several cases, the distribution could only be roughly estimated using suitable ratios of distribution (e.g. number of persons in the different types of household).
The distribution of the labour hours directly and indirectly necessary for producing consumption goods and services (row 6) for the different age groups of population could be estimated by using equation (4) Ci matrix of (monetary) final consumption of the socio-economic group i by product group and category of final consumption inv' column vector of net fixed capital formation by product group ex' column vector of exports of goods and services by product group According to equation (5), the disaggregation of final uses by sociodemographic/economic groups not only contains a breakdown of private consumption (as it is done in table 2 ) but is also extended to the consumption of non-profit institutions serving households (NPISH) and government consumption. For a comprehensive socioeconomic analysis, the beneficiaries of non-market services should be identified. These services comprise parts of individual consumption which could be associated with specific groups of persons without greater difficulties and collective consumption which are provided simultaneously to all members of the community (see ESA, par. 3.83).
In our numerical example, private consumption (row 7) can be subdivided by 120 groups of persons in 32 types of households. For calculating table 5, the socio-economic classification was aggregated to the three age groups. The distribution of education services (row 8) among the age groups of pupils was relatively easy. In the input-output table used as data base, ten different types of institutions delivering education services were distinguished (from "kindergarten" up to university) 23 . The distribution of the other services of government and of the non-profit institutions serving households among the age groups of population was estimated based on quota which was derived from different sources. In the case of health services (row 9), detailed data of the health insurance companies could be used. It should be mentioned that the health services only comprise the non-marketed part. Services directly paid by households are recorded as private consumption. As far as no special key was available, the final consumption items were distributed according to the number of persons in each age group.
The population is not only consuming domestic products but also imported goods and services. Thus, labour hours abroad are necessary to produce directly or indirectly the products which are delivered to the importing country. If no information on the inputoutput relations in countries producing import products were available, it seems acceptable to use the assumption of same input coefficients for producing domestic and imported products. The results could be interpreted as the opportunity costs of producing in the own country instead of importing these products.
The calculation of the labour hours directly and indirectly necessary to produce imported products abroad follows the following equation: for producing directly imported products for final uses which comprise investment goods and directly re-exported import products.
The indirectly imported labour hours which are associated with the three age groups of population (row 12 of table 5) only comprise hours necessary for producing imported intermediate inputs which are directly or indirectly used for the production of final consumption. Differing from the domestic production (see rows 6 to 10 of table 5), no breakdown by type of final consumption is shown in the table.
The data for (net) capital formation and exports (row 12, columns 11 and 12 of table 5) are an addition of the labour hours of intermediate imports indirectly necessary for producing these types of final uses and the labour hours necessary for the directly imported products of final uses.
The totals of all hours received by the different socio-economic groups could be interpreted as inputs of their welfare function. Young people benefitted from 122 billion hours, adults (except seniors) from 330 billion hours and aged people from 93 billion hours (rows 1 to 12, columns 1 to 3 of table 5). In comparison with the number of persons belonging to the age groups, young people receive 10 550 hours per head, adults (except aged persons) only 7860 and aged people 9540 hours per head. These figures could be compared with the annual hours of each person (8760).
In row 13 of table 5, the time delivered and the time received are balanced. This balancing procedure is shown for the different age groups of the population, for the foreign trade and for fixed capital formation.
In the case of the socio-economic groups, the balancing items reveal the social position of the respective group. Because of the great amount of their employment work and their unpaid household production, the adults (younger than 65 years) are delivering much more time than they are receiving. Apart from their personal time of 250 billion hours, they are spending 118 billion hours for work others are also benefitting from. On the other hand, they are only receiving 80 billion hours from others. Thus, they have a net spending of 38 billion hours.
In our highly aggregated example, the other two age groups are the beneficiaries. Young people are only spending less than 4 billion hours for others but are receiving nearly 25 billion hours: They have a "deficit" of about 21 billion hours. This amount represents the investment of the society in the young generation.
In the case of aged persons, their "time account" has also a negative balancing item (8 billion hours). Apart from their private time (66 billion hours), the time of their own social work amounts to 19 billion hours which especially contains hours of household work. On the other hand, they are receiving 27 billion hours which also contain the hours necessary for producing goods and services consumed by aged persons.
The society is not only investing in the young generation but also in extended production facilities. In our example, net capital formation has a positive amount (7 billion hours). This amount is balanced in row 13 of table 5 by the corresponding negative item.
In the case of Germany, the foreign trade with products shows a surplus of exports in comparison with the imports (exports: 22 billion hours, imports: 19 billion hours). This surplus (3 billion hours) is balanced by the corresponding negative item in row 13 of table 5 which is lastly delivered by the age group actively involved in economic production (18 to 65 years old).
SAMIO in monetary units
The SAMIO in time units also delivers the basic scheme for the SAMIO in monetary units. For socio-economic analysis, it seems to be preferable to apply specific concepts which do not automatically accept the dominance of economic monetary thinking. The time use data of the population could be used as a suitable starting point.
Starting point of the monetary SAMIO which is presented in table 6 are the figures for net value added (including the value of household work) which are distributed among the three age groups of population according to their participation in the different production activities (row 14, columns 1 to 3). Differing from the SAMIO in time units, these values could only be determined by firstly estimating the uses of the monetary values (rows 1 to 3 in table 6).
The time used for personal activities (rows 1 to 3, columns 1 to 3) does not get a monetary value. The values of household work (rows 1 to 3, columns 4 and 5) are easily compiled by multiplying the figures of time use by a suitable wage rate. In the German case, the wage rate of a domestic servant (the so-called generalist) has been used. Of course, other types of valuation (e.g. the wage rates of specialists) could easily be introduced.
Similar to the procedure in the case of time units, the monetary values of the different final uses associated with the socio-economic groups as employed persons (rows 1 to 3, columns 6 to 12 of table 6) are estimated by linking net value added and final uses within an input-output model: In our example, the contribution of the employed persons of the different socioeconomic groups to the production of the branch where they are employed is estimated using the ratios of distribution of the labour hours of the employed persons. Of course, other quota could also be applied.
In the rows 4 and 5 of table 6 the valued hours of household production are distributed among the age groups benefitting from these services. Because of the unique type of monetarization (only "generalists"), the quota of the age groups are very similar to those of table 5.
In the rows 6 to 10 of table 6, the net value added associated with the final uses is distributed among the beneficiaries of these products. The compilation method corresponds with the procedure already described in equation (4) The monetary values of imported products are linked with the final consumption of the age groups of population, with net capital formation and with exports in row 12 of table 6. In this case, it is not necessary to take into account the production facilities abroad. The imported values are directly associated with the final uses by the following equation (15):
The total monetary values received by the different socio-economic groups (rows 1 to 12, columns 1 to 3 of table 6) could be interpreted as a monetary contribution to their welfare functions. The young persons receive 444 billion Deutsche Mark (38 480 DM per head), the adults (except seniors) 1 673 billion Deutsche Mark (39 830 DM per head) and the aged persons 464 billion Deutsche Mark (47 790 DM per head). In the case of young people, the high costs of education within and outside the households are strongly influencing the result. In the case of aged persons, the high amount of care within the households and the high health expenditures are determining the level of total costs.
The balancing items shown in row 13 of table 6 could be interpreted in the same way as already done in the case of time units. The adults (with age from 18 to 65 years) deliver values of 967 billion Deutsche Mark to the other two age groups (383 and 238 billion Deutsche Mark respectively), to future economic activities (net investment: 232 billion Deutsche Mark) and to other countries (export surplus: 114 billion Deutsche Mark).
The description of the compilation methods may have revealed already the close linkages between the SAMIOs in time and monetary units. Apart from the time used for personal activities (rows 1 to 3, columns 1 to 3), monetary and time data could also be interpreted simultaneously: The time data represent the direct and indirect time inputs to produce the monetary values. On the other side, the monetary data can be interpreted as the values given to the time received or spent by the different groups of population.
SAMIO in physical units
Comprehensive studies on possibilities to achieve paths of sustainable development imply an integrated social, economic and environmental analysis. Very similar to the concepts applied in SESAME, data on natural resources and residuals could be linked with the social and economic information given in SAMIO.
These linkages are based on the complete material balances which have already been described (see table 4) and the consistent presentation of physical flows in physical inputoutput tables presented in the context of the "magic triangle". 24 Differing from the approach chosen in these tables, only specific physical flows which belong either to the primary inputs or to the final uses, are chosen for further analysis. These physical flows comprise natural resources which are used as intermediate inputs of economic activities and residuals which are leaving the economic circuit and are stored in controlled landfills (e.g. waste) or disposed again into the nature (e.g. air emissions or treated waste water). In table 4, these physical flows have already been indicated.
Apart from the mentioned flows of natural resources and residuals, specific physical product inputs and outputs could be taken into account: Imported intermediate inputs are part of the primary inputs, investment goods and exports of goods are part of the final uses in physical accounting. Nevertheless, these physical flows were excluded because they are represented in the SAMIO by the natural resources directly or indirectly necessary to produce them. This treatment does not exclude a supplementary analysis of these flows in the context of balancing transboundary flows or accounting the changes of physical assets. For such studies, the figures of table 4 deliver a suitable data base.
The physical flows are associated with the activities of the different age groups of population in the tables 7a and 7b. The input-output models used for estimating these linkages correspond with the models already described in section 3.2 (SAMIO in time units). For calculating the physical flows connected with the groups of population as producers, the following equation can be used: Differing from the distribution of time units among the different socio-economic groups, complete matrices of natural resource inputs and residual outputs have to be estimated for each socio-economic group. In our numerical example, the calculation of the distribution of the physical flows among the socio-economic groups as producers is based on very simple assumptions (e.g. quota of labour hours by branch). In the case of private activities, two types of environmental impacts have to be distinguished: Impacts of producing the intermediate inputs of private activities and impacts of the production processes of the private activities themselves. In the first case, households are only ind bvirectly responsible for, in the second case they are immediately producing residuals and using natural resources. In table 7a/b, the direct environmental impacts are shown in the rows 1 to 3 of the columns 1 to 5, the indirect impacts which are connected with employment work, are recorded in the rows 1 to 3 of column 6. For achieving this breakdown, submatrices of NR SAM and RS SAM were used which only contain data on the activities which are intended to be shown separately.
A similar procedure was necessary in the case of identifying the environmental impacts of the socio-economic groups as users. The basic equation has been For separating the direct from the indirect environmental impacts of private activities, submatrices of NR and RS were necessary. The rows 1 to 5 of columns 1 to 3 of table 7a/b show the direct impacts connected with private activities, row 6 of columns 1 to 3 the indirect impacts of private consumption. The rows 7 to 10 of columns 1 to 3 show the environmental impacts of the other final consumption distributed among the age groups of the population as users.
The SAMIO in physical units not only describes the domestic physical flows but also the use of natural resources and the production of residuals abroad which is connected with the production of imported goods and services. In studies of the Wuppertal Institute, these flows are indicated as "rucksacks" of the domestic production. Detailed analysis is necessary for estimating these rucksacks in a suitable manner. For simplifying the compilation procedure, the presented example is based on the assumption that the production processes in the own country and abroad are identical. Following this simple approach, equation (22) In the tables 8a and b, the information on natural resources and residuals is shown in a breakdown by different types of materials using a simplified version of the tables 7a and 7b. Such differentiation is especially necessary to separate the huge amounts of water raised and waste water from the other flows. Furthermore, detailed information on specific natural resources and emissions is necessary for further analysis of environmental themes as it is proposed in the NAMEA framework mentioned.
The flows of natural resources and residuals are recorded as flows between the domestic economy and the natural environment of the own country and of the rest of the world. The totals of the rows 9 and 11 of the columns 1 to 3 in table 8a correspond with the totals of the rows 1 to 10 and 12 respectively of the columns 1 to 3 in table 7a. In the same way, the totals of the rows 10 and 12 of the columns 1 to 3 in table 8b could be found as totals of the rows 1 to 10 and 12 respectively of the columns 1 to 3 in table 7b.
The balances of natural resources and residuals are shown in row 13 of the tables 7a and table 7b respectively. In the case of physical flows, the imports play a more important role than the exports. Thus, the balance of exports and imports shows a surplus of foreign natural resources (380 million tons) and of foreign residuals (152 million tons).
Outlook
The concepts of SAMIO presented could only provide a starting point for further discussions. One field of research could be the integration of such data with econometric and general equilibrium models. 25 Furthermore, it could be analysed to which extent such tables could be applied for welfare analysis.
Nevertheless, future work has to focus on an improvement of the data base available. The implementation of the SESAME concepts in an increasing number of countries is an important and encouraging step towards this aim. A closer cooperation of the "inputoutput people" with the statisticians calculating SAM modules will be a further precondition for future progress. 
